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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance electromagnetic wave shielding performance, 
transparency and nonvisibility by forming a geometric pattern of conductive paste by intaglio 
offset printing while setting the aperture at a specified value or above. 
SOLUTION: Recess of a plate is filled with a conductive paste composed of a metal, a metal 
oxide, irregular carbon powder, graphite and a metal plated conductive filler. The conductive 
paste is transferred temporarily to a blanket before being printed onto a transparent plastic 
support employing polyesters, e.g. polyethylene terephthalate or polyethylenenaphthalate. A 
geometric pattern combining a triangle, a square, a rectangle, a rhombus, and the like, is 
formed by such an intaglio printing while setting the aperture at 50% or above. According to 
the method, electromagnetic wave shielding performance, transparency and nonvisibility can 
be enhanced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the electromagnetic wave shielding film which has the 
geometric figure on which the conductive paste was drawn by intaglio offset printing in the construct 
which consists of a conductive paste and a transparent plastic base material, and is characterized by the 
numerical aperture being 50% or more. 

[Claim 2] The manufacture approach of the electromagnetic wave shielding film according to claim 1 
characterized by performing metal plating on a conductive paste. 

[Claim 3] The manufacture approach of an electromagnetic wave shielding film according to claim 1 or 
2 that a conductive paste is a black paste. 

[Claim 4] the metal plating on a conductive paste — melanism — the manufacture approach of the 
electromagnetic wave shielding film according to claim 1 to 3 characterized by being processed. 
[Claim 5] The manufacture approach of an electromagnetic wave shielding film including the process to 
which intaglio offset printing prints the conductive paste hardened with ultraviolet rays (UV) or heat on 
a transparent plastic base material according to claim 1 to 4. 

[Claim 6] The manufacture approach of an electromagnetic wave shielding film according to claim 1 to 

5 that 40 micrometers or less and Rhine spacing are [ 100 micrometers or more and the Rhine 
thickness ] 40 micrometers or less for the Rhine width of face of the geometric figure drawn with a 
conductive paste. 

[Claim 7] The manufacture approach of the electromagnetic wave shielding film according to claim 1 to 

6 which is the alloy with which the conductive filler which forms a conductive paste contains silver, 
copper, nickel, or one of them. 

[Claim 8] The manufacture approach of the electromagnetic wave shielding film according to claim 1 to 

7 which is the transparent plastic base material with which surface preparation of the transparent plastic 
base material was carried out. 

[Claim 9] The manufacture approach of the electromagnetic wave [ approach / of a transparent plastic 
base material / surface treatment ] shielding film according to claim 1 to 8 using at least one or more 
approaches in priming, plasma treatment, or corona discharge treatment. 

[Claim 10] The manufacture approach of an electromagnetic wave shielding film according to claim 1 to 
9 that a transparent plastic base material is a polyethylene terephthalate film or a polycarbonate film. 
[Claim 1 1] The electromagnetic wave screen which consisted of electromagnetic wave shielding films 
and plastic sheets according to claim 1 to 10. 

[Claim 12] The display using an electromagnetic wave shielding film according to claim 1 to 10 or an 
electromagnetic wave screen according to claim 11. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jpte 8/8/2006 



JP,2000-013088,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave screen and display using the 
manufacture approach of an electromagnetic wave shielding film and this film which have the shielding 
nature of the electromagnetic wave generated from front faces of a display, such as CRT, PDP (plasma), 
liquid crystal, and EL. 
[0002] 

[Description of the Prior Art] The approach (refer to JP,1-278800,A and JP,5-323101,A) of vapor- 
depositing a metal or a metallic oxide and forming a thin film conductive layer on a transparency base 
material, as the shielding approach of the electromagnetic wave noise generated from front faces of a 
display, such as CRT and PDP, is proposed. The electro-magnetic interference sealed materials (refer to 
JP,62-57297,A and JP,2-52499,A) which printed directly the conductive resin which, on the other hand, 
contains the electromagnetic shielding material (refer to JP,5-327274,A and JP,5-269912,A) metallurgy 
group powder which embedded right conductivity fiber at the transparence base material on the 
transparence substrate, and the electro-magnetic interference sealed materials (refer to JP,5-283889,A) 
which formed the transparence resin layer on transparence substrates, such as a polycarbonate, and 
formed the copper mesh pattern by the nonelectrolytic plating method on it further are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] since the surface electrical resistance of a conductive layer 
will become large too much if it is made the thickness (several 100A - 2,000A) which is extent which 
can attain transparency, the approach of vapor-depositing a metal or a metallic oxide and forming a thin 
film conductive layer as an approach of reconciling electromagnetic wave shielding and transparency, 
on the transparency base material shown in JP,1-278800,A and JP,5-323101,A, is required by 30MHz - 
1GHz — 30dB or more was preferably as insufficient as 20dB or less to the shielding effect 50dB or 
more. Although a 30MHz - 1GHz electromagnetic wave shielding effect is 40-50dB in the 
electromagnetic shielding material (JP,5-327274,A, JP,5-269912,A) which embedded right conductivity 
fiber at the transparence base material, when the diameter of fiber which does not have a problem in 
visibility was 25 micrometers, it was not what the pitch required in order to carry out regulation 
arrangement of the conductive fiber was set to 50 micrometers or less, the numerical aperture fell, and 
transparency was spoiled, and was suitable for the display application. Moreover, since in the electro- 
magnetic interference sealed materials which printed the conductive resin containing the metal powder 
of JP,62-57297,A and JP,2-52499,A etc. with direct screen printing etc. on the transparence substrate the 
Rhine width of face consisted of a limitation of a print quality 50-100-micrometer order and the fall of 
transparency and the visibility of Rhine were discovered similarly, it was not what was suitable as a 
front filter. With the shielding ingredient which furthermore formed the transparence resin layer on 
transparence substrates, such as a polycarbonate given in JP,5-283889,A, and formed the copper mesh 
pattern by the nonelectrolytic plating method on it, in order to secure the adhesion force of 
nonelectrolytic plating, there was constraint of neither the need's having the process which roughens the 
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front face of a transparence substrate, nor a substrate receiving a damage at a nonelectrolytic plating 
process. If a transparence substrate was still thicker, since it was not able to be made to stick to a 
display, there were problems, like leakage of an electromagnetic wave becomes large from there, since 
[ moreover, ] a shielding ingredient cannot be temporarily used as a roll like an electromagnetic wave 
shielding tape in a manufacture side by this approach even if it is able to attain electromagnetic wave 
shielding and transparency ~ ** — since it was suitable for neither becoming high nor automation, there 
was also a fault that a manufacturing cost increased. 

[0004] About the shielding nature of the electromagnetic wave generated from the front face of a 
display, 30dB or more in 30MHz - 1GHz, desirable light permeability good besides an electromagnetic 
wave shielding function 50dB or more, and the non- visibility that is a property light permeability is not 
only still larger, but that it cannot check existence of shielding material with the naked eye are also 
needed. The thing satisfactory until now was not obtained as a film which fulfills enough properties, 
such as electromagnetic wave shielding, transparency, and non-visibility, to coincidence, the 
electromagnetic wave screen and display using the electromagnetic wave shielding film and this film 
with which this invention has electromagnetic wave shielding, and transparency and non- visibility in 
view of this point — offer — let things be technical problems. 
[0005] 

[Means for Solving the Problem] this invention persons drew the geometric figure on plastic film by the 
conductive paste with intaglio offset printing, and found out that the above-mentioned technical problem 
was solvable by considering as the electromagnetic wave shielding film with which it was made for the 
numerical aperture to become 50% or more. Invention of this invention according to claim 1 is the 
manufacture approach of the electromagnetic wave shielding film which has the geometric figure on 
which the conductive paste was drawn by intaglio offset printing, and the numerical aperture makes 50% 
or more in the construct which consists of a conductive paste and a transparent plastic base material in 
order to offer cheaply the electromagnetic wave shielding film which has electromagnetic wave 
shielding and transparency. Invention of this invention according to claim 2 performs metal plating on a 
conductive paste in order to offer the electromagnetic wave shielding film which has electromagnetic 
wave shielding [ outstanding ]. In order that invention of this invention according to claim 3 may be 
cheap and may offer the electromagnetic wave shielding film which has the outstanding contrast, it 
considers a conductive paste as a black paste, in order that invention of this invention according to claim 

4 may offer the electromagnetic wave shielding film which has the outstanding contrast — the metal 
plating on a conductive paste — melanism — it processes. Invention of this invention according to claim 

5 includes the process to which intaglio offset printing prints the conductive paste hardened with 
ultraviolet rays (UV) or heat on a transparent plastic base material in order to offer the electromagnetic 
wave shielding film which has electromagnetic wave shielding [ outstanding ]. 40 micrometers or less 
and Rhine spacing are set to 100 micrometers or more, and invention of this invention according to 
claim 6 sets Rhine thickness to 40 micrometers or less for the Rhine width of face of the geometric 
figure drawn with a conductive paste in order to offer the electromagnetic wave shielding film which has 
electromagnetic wave shielding [ outstanding ] and transparency. Invention of this invention according 
to claim 7 is taken as the alloy with which the conductive filler which forms a conductive paste contains 
silver, copper, nickel, or one of them in order to offer the electromagnetic wave shielding film which has 
electromagnetic wave shielding [ outstanding ]. Invention of this invention according to claim 8 is taken 
as the transparent plastic base material with which surface preparation of the transparent plastic base 
material was carried out in order to offer the electromagnetic wave shielding film which has 
electromagnetic wave shielding [ outstanding ]. In order that invention of this invention according to 
claim 9 may offer the electromagnetic wave shielding film which has electromagnetic wave shielding 

[ outstanding ], the surface treatment approach of a transparent plastic base material uses at least one or 
more approaches in priming, plasma treatment, or corona discharge treatment. In order that invention of 
this invention according to claim 10 may be excellent in workability and may offer a cheap 
electromagnetic wave shielding film, it uses a transparent plastic base material as a polyethylene 
terephthalate film or a polycarbonate film. Invention of this invention according to claim 1 1 is taken as 
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the electromagnetic wave screen which consisted of aforementioned electromagnetic wave shielding 
films and plastic sheets in order to offer the electromagnetic wave screen which has electromagnetic 
wave shielding and transparency. Invention of this invention according to claim 12 uses for a display 
said one which has electromagnetic wave shielding and transparency of electromagnetic wave shielding 
films. Or an electromagnetic wave screen according to claim 1 1 is used for a display. 
[0006] 

[Embodiment of the Invention] This invention is explained below at a detail. The conductive filler used 
in order to discover the conductivity of the conductive paste of this invention can use a metal, a metallic 
oxide, amorphism carbon powder, graphite, and the filler that carried out metal plating. As a metal, 
copper, aluminum, nickel, iron, gold, silver, platinum, a tungsten, chromium, titanium, tin, lead, 
palladium, etc. are mentioned, and alloys included combining those one sort or two sorts or more, such 
as stainless steel and solder, can also be used. Silver, copper, or nickel is suitable from the ease of 
conductivity and printing nature, and the point of a price. If the iron and nickel which are a 
paramagnetism metal, and cobalt are used as a metal which forms a conductive paste on the other hand, 
it is also possible to raise especially the electric shielding nature of a field in addition to electric field. 
Any of the shape of the shape of a scale and resin, a globular shape, and an indeterminate form are 
sufficient as the configuration of these metals etc., and it can also be processed with lubricant etc. If a 
desirable particle size has a particle size larger than this at 50 micrometers or less, conductivity will fall. 
Moreover, although the rate of the metal under conductive paste can be adjusted to arbitration, that good 
shielding nature is discovered has 50 % of the weight or more still more desirable at the time of 30 % of 
the weight or more. 

[0007] What is shown below is mentioned as a binder polymer of a conductive paste. Natural rubber, 
polyisoprene, Polly 1, 2-butadiene, the poly isobutene, Polybutene, Polly 2 -heptyl-1, 3-butadiene, Polly 
2-t-butyl -1, 3-butadiene, (**) ens, such as Polly 1 and 3-butadiene, a polyoxyethylene, 
Polyoxypropylene, polyvinyl ethyl ether, the polyvinyl hexyl ether, Polyethers, such as polyvinyl butyl 
ether, polyvinyl acetate, Polyester, such as polyvinyl propionate, polyurethane, ethyl cellulose, A 
polyvinyl chloride, a polyacrylonitrile, the poly methacrylonitrile, Polysulfone, a polysulfide, 
polyethylacrylate, poly butyl aery late, Polly 2-ethylhexyl acrylate, Polly t-butyl acrylate, Polly 3-ethoxy 
propylacrylate, polyoxy carbonyl tetra-methacrylate, Polymethyl acrylate, poly isopropyl methacrylate, 
poly dodecyl methacrylate, Poly tetradecyl methacrylate, Polly n-propyl methacrylate, Polly 3 and 3, 5- 
trimethyl cyclohexyl methacrylate, polyethyl methacrylate, Pori (meta) acrylic ester, such as Polly 2- 
nitro-2-methylpropyl methacrylate, Polly 1, 1 -diethyl propyl methacrylate, and polymethylmethacrylate, 
can be used. Furthermore as copolymerizable monomers acrylic resin and other than an acrylic, epoxy 
acrylate, urethane acrylate, polyether acrylate, polyester acrylate, etc. can be used. Urethane acrylate, 
epoxy acrylate, and polyether acrylate are especially excellent from the point of the adhesion to a base 
material. As epoxy acrylate 1, 6-hexanediol diglycidyl ether, neopentyl glycol diglycidyl ether, Allyl 
alcohol diglycidyl ether, resorcinol diglycidyl ether, Adipic-acid diglycidyl ester, phthalic-acid 
diglycidyl ester, Polyethylene glycol diglycidyl ether, trimethylolpropane triglycidyl ether, Acrylic-acid 
(meta) addition products, such as glycerol triglycidyl ether, pentaerythritol tetraglycidyl ether, and 
sorbitol tetraglycidyl ether, are mentioned. The polymer which has a hydroxyl group in intramolecular 
like epoxy acrylate is effective in the improvement in adhesion to a base material. It is also possible for 
phenol resin, melamine resin, an epoxy resin, xylene resin, etc. to be [ other than these ] applicable, and 
to copolymerize two or more sorts of these polymers if needed, and they to blend and use two or more 
kinds. 

[0008] It is made to dissolve in the usual general-purpose solvent, or with a non-solvent, with a metal 
dispersant etc., it stirs and is mixable with a metal, and these binder polymers can be used. Additives 
other than the above-mentioned dispersant, such as a thixotropy nature grant agent, a defoaming agent, a 
leveling agent, a diluent, a plasticization agent, an antioxidant, a metal deactivator, a coupling agent, and 
a bulking agent, may be blended with the constituent used by this invention if needed. 
[0009] As an approach of on the other hand black-izing a conductive paste, the pigmentum nigrum is 
added to a binder polymer, or the approach of using black additives, such as carbon black, is in it. When 
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carbon black is used as a black additive, decline in the conductivity of a conductive paste is small 
desirable. Although these black additives can aim at improvement in contrast by the addition more than 
the 0.001 weight sections to the binder polymer 100 weight section, its addition more than the 0.01 
weight sections is usually still more desirable. As print processes used in case a geometric figure is 
drawn by this invention, intaglio offset is suitable. This is because it excels in highly precise printing 
nature 50 micrometers or less compared with usual screen printing and the usual Taira version offset 
printing. Intaglio offset printing is the approach of putting a conductive paste in the crevice of a version, 
once moving to a blanket, and printing to a transparent plastic base material after this. 
[0010] With the geometric figure drawn with the conductive paste of this invention Triangles, such as an 
equilateral triangle, an isosceles triangle, and a right triangle, a square, a rectangle, Squares, such as a 
rhombus, a parallelogram, and a trapezoid, a hexagon (forward), an octagon (forward), (Forward) It is 
also possible to seem to have combined n (forward) square shapes, such as dodecagon and 20 (forward) 
square shapes, a circle, an ellipse, a star type, etc., and to use it in the independent repeat or two or more 
kind combination of these units. Although a numerical aperture increases so that more than is large in n 
of n square shape if it is the same Rhine width of face from the point of light permeability (forward) 
although the triangle from an electromagnetic wave shielding viewpoint is the most effective, the point 
of light permeability to 50% or more of a numerical aperture is required, and is still more desirable. 
[ 60% or more of] A numerical aperture is a percentage of the ratio of the area which lengthened the 
area of the conductive paste of the geometric figure drawn with a conductive paste from the effective 
area to the effective area of an electromagnetic wave shielding film. When area of a display screen is 
made into the effective area of an electromagnetic wave shielding film, it becomes the rate the screen 
appears. 

[001 1] As for 40 micrometers or less and Rhine spacing, it is [ the Rhine width of face of such a 
geometric figure ] desirable to make 100 micrometers or more and Rhine thickness into the range of 40 
micrometers or less. Moreover, the point of 25 micrometers or less and light permeability to Rhine 
spacing has [ the viewpoint of the non- visibility of a geometric figure to the Rhine width of face ] 120 
micrometers or more and the still more desirable Rhine thickness of 18 micrometers or less. A numerical 
aperture improves, light permeability improves so that Rhine spacing is large, but since electromagnetic 
wave shielding falls, as for the Rhine width of face, it is desirable to be referred to as 1mm or less. In 
addition, when becoming complicated in combination, such as a geometric figure, Rhine spacing 
converts the area into a square area on the basis of a repeat unit, and makes the die length of one side 
Rhine spacing. 

[0012] By performing metal plating on the conductive paste used into this invention, it can raise 
electromagnetic wave shielding further. It is possible by any approach of the electrolysis plating by the 
conventional method, and nonelectrolytic plating as an approach of performing metal plating. Although 
gold, silver, copper, nickel, aluminum, etc. are possible for the class of plating metal, copper or nickel is 
most suitable from the point of conductivity and a price. Since 0.1-100 micrometers is suitable for the 
range of plating thickness and its conductivity of less than 0.1 micrometers is insufficient, it has a 
possibility that sufficient shielding nature may not be discovered. Moreover, if plating thickness exceeds 
100 micrometers, since an angle of visibility becomes narrow, it is not desirable. 0.5-50 micrometers is 
still more desirable. 

[0013] Since the printing nature of a conductive paste is raised, various surface treatment can be 
performed to up to a transparent plastic base material. As the approach, processing by spreading of an 
etching primer, plasma treatment, corona discharge treatment, etc. are effective. It is required for the 
critical surface tension of the plastics base material after processing to become 35 or more dyn/cm by 
these processings, and 40 or more dyn/cm is still more desirable. Since the printing nature of a 
conductive paste will fall if critical surface tension is less than 35 dyn/cm, in case Rhine width of face of 
40 micrometers or less is formed, ink chips and resin **** occurs. 

[0014] As a transparent plastic base material used by this invention, a thing 1mm or less has [ total light 
permeability ] thickness desirable at 70% or more at the film which consists of plastics, such as vinyl 
system resin, such as polyolefines, such as polyester, such as polyethylene terephthalate (PET) and 
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polyethylenenaphthalate, polyethylene, polypropylene, polystyrene, and EVA, a polyvinyl chloride, and 
a polyvinylidene chloride, the poly ape phone, polyether sulphone, a polycarbonate, a polyamide, 
polyimide, and acrylic resin, including colorlessness or colored. Although these can also be used by the 
monolayer, you may use it as a multilayer film which combined more than two-layer. Among these, the 
polyethylene terephthalate film from a point or polycarbonate film of a price is desirable in 
transparency, thermal resistance, and the ease of dealing with it. The thickness of plastic film has more 
desirable 5-500 micrometers. If it is less than 5 micrometers, it will be dealt with and a sex will worsen, 
and if it exceeds 500 micrometers, the permeability of the light will fall. 10-200 micrometers is still 
more desirable. The conductive thin film layer may be formed at least in one side of plastic film using 
titanium oxide, a stannic oxide, cadmium oxide, or such mixture including gold, silver, copper, 
aluminum, nickel, iron, cobalt, chromium, tin, titanium, etc. these alloys or indium oxide, the tin oxide, 
and its mixture (henceforth, ITO) by approaches, such as a vacuum deposition method, a spatter, a CVD 
method, a spray method, and print print processes. Moreover, an acid-resisting layer may be prepared on 
the outermost layer of this film, or a transparent plastic base material, a near infrared ray shielding layer 
may be formed, or you may connote. Moreover, an adhesives layer is prepared in the location of 
arbitration, an electromagnetic wave shielding film can be stuck or a laminating can also be carried out 
to other layers. 

[0015] The plastic sheet used by this invention is a plate which consists of plastics. Specifically 
Polystyrene resin, acrylic resin, polymethylmethacrylate resin, Polycarbonate resin, polyvinyl chloride 
resin, polyvinylidene chloride resin, Polyethylene resin, polypropylene resin, polyamide resin, 
polyamidoimide resin, Polyetherimide resin, polyether ether ketone resin, polyarylate resin, 
Thermoplastic polyester resin, such as polyacetal resin, and polybutyrene terephthalate resin, 
polyethylene terephthalate resin, Thermoplastics and thermosetting resin, such as cellulose acetate resin, 
a fluororesin, polysulfone resin, polyether sulphone resin, poly methyl pentene resin, polyurethane resin, 
and diallyl phthalate resin, mention, and it is ******. The polystyrene resin which is excellent in 
transparency also in these, acrylic resin, polymethylmethacrylate resin, polycarbonate resin, and 
polyvinyl chloride resin are used suitably. The thickness of the plastic sheet used by this invention has 
0.5mm - 5 desirablemm from protection of a display, reinforcement, and handling nature. 
[0016] 

[Example] Next, although this invention is concretely described in an example, this invention is not 
limited to this. 

(Example 1) Intaglio offset printing was used for the easily-adhesive processing side where the etching 
primer (the trade name by Hitachi Chemical Co., Ltd., HP-1, coating thickness 1 micrometer) was 
applied to the front face using the polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make, 
trade name A-4100) with a thickness of 50 micrometers, and the grid pattern (Rhine width of face of 25 
micrometers, Rhine spacing of 250 micrometers (pitch)) of a silver paste (the trade name by Hitachi 
Chemical Co., Ltd., EPIMARU EM-4500) was formed. Then, heat hardening of the conductive paste 
resin was carried out at 150 degrees C for 3 hours, and the electromagnetic wave shielding film was 
produced. The numerical aperture of this film was 81%. 

[0017] (Example 2) a polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make --) with a 
thickness of 25 micrometers a trade name A-4100 — using — the etching primer (the trade name by 
Hitachi Chemical Co., Ltd. — ) HP-1 and coating thickness [ ] — the easily-adhesive processing side 
where 1 micrometer was applied — intaglio offset printing — using — the pigmentum nigrum (the trade 
name by Nippon Kayaku Co., Ltd. — ) The grid pattern (Rhine width of face of 20 micrometers, Rhine 
spacing of 286 micrometers (pitch)) of the silver paste (the trade name by Hitachi Chemical Co., Ltd., 
EPIMARU EM-4500) which contains Kayaset BlackG 0.5% of the weight was formed. Then, heat 
hardening of the paste resin was carried out at 160 degrees C for 2 hours. With the conventional method, 
the copper-plating layer of 3-micrometer thickness was formed in the grid pattern of the done silver 
paste with electrolytic copper plating, and the electromagnetic wave shielding film was produced to it 
(electrolytic copper plating:, for example, a printed circuit technical handbook, edited by Japan Printed 
Circuit Association, Nikkan Kogyo Shimbun, February 28, Showa 62 issue, 470 pages). The numerical 
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aperture of this film was 86%. 

[0018] (Example 3) The grid pattern (Rhine width of face of 30 micrometers, Rhine spacing of 127 
micrometers (pitch)) of the conductive nickel paste which intaglio offset printing was used [ paste ] for 
the corona treatment side (critical-surface-tension 54 dyn/cm), and made the following photopolymer 
contain a nickel particle was formed using the polycarbonate film (the trade name by Asahi Glass Co., 
Ltd., Lexan) with a thickness of 25 micrometers. Then, using the ultraviolet ray lamp, the ultraviolet 
rays of 1 J/cm2 were irradiated, heat hardening of the paste resin was carried out for 60 minutes at 120 
more degrees C, and the electromagnetic wave shielding film was produced. The numerical aperture of 
this film was 58%. 
(Presentation of a photopolymer) 

2 and 2-bis(4 and 4-N-MAREIMICHIJIRU phenoxyphenyl) propane Acid modified epoxy resin which 
lEq tetrahydro phthalic anhydride was made to react to the bisphenol A mold epoxy resin of 30 weight 
sections weight per epoxy equivalent 500 at 150 degrees C under nitrogen-gas-atmosphere mind for 10 
hours, and was obtained 45 weight sections acrylonitrile-butadiene rubber (PNR-1H, trade name by 
Japan Synthetic Rubber Co., Ltd.) 

20 weight sections 1, 3-bis(9 and 9-JIAKURIJINO) heptane Five weight sections aluminum hydroxide 
The 45-% of the weight varnish of 10 weight sections cyclohexanone / methyl ethyl ketone (1/1 -fold 
quantitative ratio) was made to distribute a nickel particle so that it may become at 30 volume %. 
[0019] (Example 4) a PET film (the trade name by Toyobo Co., Ltd. --) with a thickness of 50 
micrometers A-4100 ~ using ~ the etching primer (the trade name by Hitachi Chemical Co., Ltd. — ) 
HP-1 and the easily- adhesive processing side by which coating thickness 1 -micrometer spreading was 
carried out — intaglio offset printing — using — the pigmentum nigrum (the trade name by Nippon 
Kayaku Co., Ltd. — ) the epoxy phenol resin which contains Kayaset BlackG 0.5% of the weight — a 
binder (the trade name by Hitachi Chemical Co., Ltd. — ) The grid pattern (Rhine width of face of 20 
micrometers, Rhine spacing of 250 micrometers (pitch)) of the copper paste used as TBA-HME, the 
trade name by Tohto Kasei Co., Ltd., and the blend article of YD-8125 was formed. Then, heat 
hardening of the paste resin was carried out at 150 degrees C for 3 hours. With non-electrolytic copper 
plating (the trade name by Hitachi Chemical Co., Ltd., CUST-201), the copper-plating layer of 1- 
micrometer thickness was formed in the grid pattern of the done copper paste, and the electromagnetic 
wave shielding film was produced to it. The numerical aperture of this film was 84%. 
[0020] (Example 5) a PET film (the trade name by Toyobo Co., Ltd. -) with a thickness of 50 
micrometers A-4100 - using - the etching primer (the trade name by Hitachi Chemical Co., Ltd. --) 
HP-1 and the easily- adhesive processing side by which coating thickness 1 -micrometer spreading was 
carried out — intaglio offset printing — using — carbon black (the trade name by LION, Inc. — ) 
KETCHIEN black EC-600: The grid pattern (Rhine width of face of 20 micrometers, Rhine spacing of 
250 micrometers (pitch)) of the silver paste (the trade name by Hitachi Chemical Co., Ltd., EPIMARU 
EM-4500) which contains the mean particle diameter of 0.03 micrometers 1.0% of the weight was 
formed. Then, heat hardening of the paste resin was carried out at 160 degrees C for 2 hours. With 
electrolytic copper plating, the copper-plating layer of 5-micrometer thickness was formed in the grid 
pattern of the done silver paste, and the electromagnetic wave shielding film was produced to it. The 
numerical aperture of this film was 84%. 

[0021] (Example 6) Heating sticking by pressure of the electromagnetic wave shielding film obtained in 
the example 1 was carried out at a commercial acrylic board (the trade name by Kuraray Co., Ltd., 
Como Grass, thickness of 3mm), and the soda lime glass of marketing with a thickness of 3mm through 
the adhesive film (250 micrometers in the trade name by Sekisui Chemical Co., Ltd., S lek, thickness) 
using the heat press machine on the conditions for 1 10 degrees C, and 20 Kgf/cm 2 or 15 minutes, and 
the electromagnetic wave electric shielding construct was obtained. 

[0022] (Example 1 of a comparison) Although screen printing was used and the grid pattern with a 
Rhine width of face [ of 25 micrometers ] and a Rhine spacing (pitch) of 250 micrometers was formed 
instead of intaglio offset printing using the conductive paste of an example 1, much blots of Rhine, 
blurs, and open circuits occurred. 
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[0023] (Example 2 of a comparison) Although the Taira version offset printing tended to be used and it 
was going to form the same grid pattern as an example 1 instead of intaglio offset printing using the 
conductive paste of an example 1, since a blot occurred, the Rhine width-of-face formation which is 25 
micrometers was not completed. The minimum Rhine width of face which can be printed was about 50 
micrometers. Moreover, similarly formation with a Rhine width of face of 25 micrometers was not 
completed with letterpress offset printing. 

[0024] (Example 3 of a comparison) The grid pattern with a Rhine width of face [ of 45 micrometers ] 
and a Rhine spacing (pitch) of 125 micrometers was formed like the example 1. Then, like the example 
1, heat hardening of the paste resin was carried out at 150 degrees C for 3 hours, and the electromagnetic 
wave shielding film was produced. The numerical aperture of this film was 40%. 

[0025] (Example of reference) The electromagnetic wave shielding film was produced like the example 
1, using a polyimide film (the trade name by Du Pont-Toray, Inc., Kapton, 18% of light permeability) 
with a thickness of 25 micrometers as a transparent plastic base material. 
[0026] The numerical aperture of the geometric figure drawn with the conductive paste or the 
conductive paste, and metal plating of the electromagnetic wave shielding film obtained as mentioned 
above and an electromagnetic wave screen, the existence of the abnormalities of a printing pattern, 
electromagnetic wave shielding (300MHz), light permeability, non-visibility, contrast, and the adhesion 
to the acrylic board after heat-treatment were measured. The measurement result was shown in Table 1 . 
[0027] The numerical aperture of the geometric figure drawn with a conductive paste or a conductive 
paste, and metal plating was surveyed based on the microphotography. Electromagnetic wave shielding 
inserted the sample between the flanges of a coaxial waveguide transducer (the trade name by Nihon 
Koshuha Co., Ltd., TWC-S -024), and measured it on the frequency of 300MHz using the spectrum 
analyzer (the trade name made from YHP, 851 0B vector network analyzer). Measurement of light 
transmission used the average with a transmission of 400-700nm using the double beam 
spectrophotometer (the trade name by Hitachi, Ltd., 200 to 10 mold). The existence, the non- visibility, 
and contrast of abnormalities of a printing pattern were judged by macro-scopic observation. Non- 
visibility observed the electromagnetic wave shielding film from the 0.5m away location, set fitness 
what cannot recognize the geometric figure formed with the conductive ingredient, and set to NG what 
can be recognized. Contrast stuck the electromagnetic wave shielding film on the screen of plasma 
display equipment, and was observed about contrast, and fitness and a thing without that right were 
evaluated for the thing excellent in contrast as NG. The adhesion to the adherend of a film processed 80 
degree C and 500h of samples, and carried out macro-scopic observation of the existence of 
abnormalities, such as blistering, peeling, and hue change. 
[0028] 
[Table 1] 
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[0029] Although the example 1 of a comparison tried formation of a grid pattern with a Rhine width of 
face [ of 25 micrometers ], and a Rhine spacing (pitch) of 250 micrometers using screen printing, much 
blots of Rhine, blurs, and open circuits occurred. Although the example 2 of a comparison tried pattern 
formation using the Taira version offset printing and letterpress offset printing, the minimum Rhine 
width of face which can be printed was 50 micrometers. Although the example 3 of a comparison used 
Rhine width of face to 45 micrometers and used Rhine spacing (pitch) as the 125-micrometer grid 
pattern, the numerical aperture was only 40%. Although the example of reference used the polyimide 
film with a thickness of 25 micrometers as a transparent plastic base material, light permeability became 
15% or less. In the construct which consists of a conductive paste shown in the example of this 
invention, and a transparent plastic base material, it had the geometric figure on which the conductive 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8/2006 



JP,2000-013088,A [DETAILED DESCRIPTION] 



Page 9 of 9 



paste was drawn by intaglio offset printing to these examples of a comparison, and 50% or more of 
electromagnetic wave shielding film did not have a blot of Rhine, a blur, and an open circuit, and the 
numerical aperture of the minimum Rhine width of face which can be printed was as good as 20 
micrometers or less. And it can set electromagnetic wave shielding to 50dB or more by performing 
metal plating to the geometric figure from which electromagnetic wave shielding is 30dB or more, and 
was fiirther drawn comparatively [ with it ] by conductive paste. [ a high numerical aperture and ] 
[ bright ] moreover, melanism — by processing, contrast becomes good and the image carried out 
distinctly can be appreciated. 
[0030] 

[Effect of the Invention] Since the electromagnetic wave shielding film obtained by this invention is 
manufactured using intaglio offset printing, it can offer cheaply the electromagnetic wave shielding film 
which was excellent in electromagnetic wave shielding, transparency, and non-visibility. By performing 
metal plating on a conductive paste according to claim 2, electromagnetic wave shielding can offer the 
electromagnetic wave shielding film which was very excellent. By carrying out a conductive paste 
according to claim 3 to a black paste, it is cheap and the electromagnetic wave shielding film which was 
excellent in contrast can be offered, the metal plating on a conductive paste according to claim 4 — 
melanism — the electromagnetic wave shielding film which was excellent in contrast can be offered by 
processing. In intaglio offset printing according to claim 5, by making it the conductive paste hardened 
with ultraviolet rays (UV) or heat, it is cheap and the electromagnetic wave shielding film excellent in 
dependability can be offered. The Rhine width of face of the geometric figure drawn with a conductive 
paste according to claim 6 can offer an electromagnetic wave shielding film with electromagnetic wave 
shielding [ transparency and electromagnetic wave shielding / very good ], when 100 micrometers or 
more and the Rhine thickness set [ 40 micrometers or less and Rhine spacing ] to 40 micrometers or less. 
The electromagnetic wave shielding film excellent in transparency and electromagnetic wave shielding 
can be offered by using as the alloy containing silver, copper, nickel, or one of them the conductive filler 
which forms a conductive paste according to claim 7. By considering as the transparent plastic base 
material with which surface preparation of the transparent plastic base material according to claim 8 was 
carried out, the electromagnetic wave shielding film which was excellent in adhesion dependability can 
be obtained. The electromagnetic wave shielding film which was excellent in adhesion dependability by 
using at least one or more approaches in priming, plasma treatment, and corona discharge treatment in 
the surface treatment approach of a transparent plastic base material according to claim 9 can be 
obtained cheaply. By using a transparent plastic base material according to claim 10 as a polyethylene 
terephthalate film or a polycarbonate film, the electromagnetic wave shielding film which was excellent 
in transparency can be offered cheaply. By considering as the electromagnetic wave screen which 
consisted of electromagnetic wave shielding films and plastic sheets according to claim 11, the 
electromagnetic wave shielding substrate which has transparency can be offered. By using for a display 
the electromagnetic wave shielding film which has electromagnetic wave shielding [ according to claim 
12 ] and transparency, or said electromagnetic wave screen, it is lightweight and compact, and excels in 
transparency, and electromagnetic wave leakage can offer little display. 

[0031] When an electromagnetic wave shielding film is used for a display, a clear image can be 
comfortably appreciated under the almost same conditions as the usual condition, without raising the 
brightness of a display, since light transmission is large and non-visibility is good. Since the 
electromagnetic wave shielding film and electromagnetic wave screen of this invention are excellent in 
electromagnetic wave shielding or transparency, they can generate the electromagnetic wave other than 
a display, or can establish and use it for a part like the aperture except the interior of the measuring 
device and measuring equipment which are protected from an electromagnetic wave, or a manufacturing 
installation, or the aperture of which a case, especially transparency are required. 



[Translation done.] 
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O.ooi MSgPW±<D^inX3 b h 57n h <D[oi±^ia 
io 0. 0 i««BW±o»i03B'«6fc: 

OX i7 U-VBUBBtf* ¥IE*7-b >y V WMmcik^T, 
5 On mWTO]SPfil*OWS!lttK«nTV^«fcfeT?» 

x^<7 ^3a9ftK9JjMr*^fffiT?*5o 
[ooio] *awo»«tt^-^ hTja^tifc8MBr* 

E(Omm, (IE) (IE) Aft«, (IE) +Z 

ftjg, (IE) OE) nftjg, PL fcR, 

05-0(8*6 (IE) nflJgOnttfl^^V^S^MP* 

tt±.i$zt>\ Bra7tisatt©jfii*5wp*tt5 0%w± 

30 »Sb-;V ;VZ»0*RaiffliK3fr**aiiB«A^ 

■Bo®»^m»Sb-;l/ K7 -c ;i/AOWa®«t Lfc 

[00 11] COJ:5a«M*H}B07-fV*tt4 0/i 
mJ-XT> ^VWilOOjimJ-Xi, 5l'b)P^{i4 

851*0^6 5^y|«llfi l 2 o fim«±, 5-rblp: 
40 *1 8 /imfcrFtf^fcffSL^o 5-f>MHtt, 7^t 

t-rso*W*bv\ ftjg, ^I'bP^Bitt, 

[0012] *^4>{cfflv^nsw*tt-?-x h±jc 
50 UT»ffitJ:*«B«)o*, isw^ft-Dtov^-rno^ 
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$5B«0. 1 ~1 0 0 /im^®ST% 0. 1 /imSif 

WWl* l «<4*fc*ff*L<ftV\ 0. 5-50 
[0 0 13] Wtt^-XKDBWtttflLh****: 

m77x?y*£^±^4owai*tt-r io 

OH^SSA #35 dyn/cifiUifc * -5 C t &gT\ 4 
0 dyn/«W±tf S 5 lc»* U\ IffKBUltf 3 5 dy 

[0014] xmivrntzmm^xrvtimw 

fcLTtt, /f?iJx^L/yxL/7^1^-h (PET), # 20 
V xf- U W"7 * U- h * U X7.x;I/«> # U x 
f-L/X ^UyaeL/y, EVA&£© 
jK'JtW-Yyi, *u«ftif-;k tfUttftexyr 

#y*-#*-F, *U75F» #U-f3H, 
7 * U HOT* 7 -y 9 5 7 -C /l/A^ft 

fe*5vttw&*^»±pra)taji**'7 o%w±tjs 

7l/AfcLT<&SbTfcJ:V\ COSSa&Itt, 30 
moftv^-r*, tfteQ^fr^yx^l^rl^^L/ 
- F y j ;l/A $ fcttsK >J F 7 L 

75X^ y^7-r;kk©J¥£tt, 5~500(im!!)' 

5 0 0 iim*mZ.%t.f>IWf£<Dt&@&tffeTLX< 5. 
1 0-2 0 0 juntf£5{Cjf3:H/\, 7*7Xf-y^7-f 
;l/i0'M<tt», */<v*fe CV 

ft, ft, 7;l/ = x7A, xy-jr/k ft, *n 

a, xx ^^y^if^cn?.©^ tbzwtmM 40 

y^7A, &{fcxX, fcittt-oftSft CttTITO) * 
iiCfe, «fbf-*>, KftSgHXX, ftfc*F5*A* 

*ttft©*3f fcft»*Tft«ftS'-rt/ F 7 )Vh^ K) ft 

[0 0 15] *3&E-?ffifflf577X^-y*«tt, 75 
X^>y*fre>&5«T*;&!), fttttfKCtt, tfyx^U-^ 50 
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#y*-#*-h«H, #'J*fl:if-;H(Hfi, #yjfifb 

ezyfy«E ^y^nKuvw 
hi, # y 7 = f«ib, * u 7 s K-r s f«»* * u x- 
^u-rsKHW, #yx-T;i/x-T7i/-5rh>«nfi, * 

«J7UU-MWfc *'J7-b*-;HaMB, ^y7^U> 
xb7*b-F}sfS§ • ^yxf-b>7 L L/73'U-Mfli 

I§, 7-yftftffi, tfyx^JhySfSi, ^yx-r;l/X;b 

tf'JjifvWO-rVftlB* #y*W>« 
II, 7 *fl/fts>7 'J /HSfJSfc £Ofti^ttftffi*ftBMfc 

ttftig*wtm*o cn6©+T*t>awttic«n*# 
-mm?* #y*-#*-mnig» #yigfl;ex;M§jflg 

[0 0 16] 

(*$50»Jl) K50/imO*'Jifl/>fl/7^l/- 
F (PET) 7w;PA («^ffltt^#» ISA^A 
-4 10 0) *fflv\ ^oaffi{c7^^V (BiZ^fiStX 

^tts#ataK.a«, hp-k sf^jp i m m) 

I^-xh (BS:^x««S^±Sra n a p^. xtf-7- 

;l/EM-4 5 0 0) O^/^^-y (7-f Vi)B2 5 
m. ^yHfii (t!-yf-) 2 5 0ftm) *»fiKLfto J f 
<D^, 1 5 0°CT-3im »«tt^-X Ffflflg^iP^fiH 

<Dfflnm*8 1 %T'$ofto 
[0 0 17] (HSS^J2) 2 5 (imO#'JlfUy 
rb7^U-h (PET) 7^;PA 0R#tmH^Stt 
^ffi^A-4 1 0 0) £JBV\ fO/^'T? (Bfi 

{tritrSM*ic^«Mfft*. h p - 1 , i ,t 

m) *»*Sn7fcSJM»aiBKiaiK*7'feyFWBiJj£ 
^ffll/^THfefe^ (B*{k^flc^^a:»iS l a*, Kayase 
t BlackG) £0. 5«S%"&ffr«ffl^-XF (Bfifb 
fiKX*ttS#ttSlg H D p^, Xtfv-;l/EM- 4 5 0 0) 

(^-rvinz o (im, 7^fyfm (tf-y 

f-) 2 8 6/tm) ?:}gfigt/ca 16 0°CT*2^ 

PI^-7,HSiaMLf; 0 tfiSLhoftffi^-XF 

/imJP©*»o*Ji*}BjSU «K»S/-;l/F7^;bA 
^ffS!Lrc («»®J6ot T'yvHHKatfi 

<sk> (tt) B*7"y y vw&im&L uwimm 

tt, HSSI6 2^2^ 2 8BSfT, 4 7 OH) „ 
A<DPP¥« 8 6 %Tfeofc 0 
[0 0 18] (Hi6fiP3) Jf?2 5 /t m©# 

-F7-<;i/A aflffi7tt£^tt«aa«. % 
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m\ ^(D^n-rmmm (HSj?sffi3Wj5 4dyn/cn)E * 7/im) %Bf&Ltc a m^-u^y-f^m^x, 
D»7-t y mmm*R^TTm<omftvmmK=-v i j/cn ©**i**js»u £ 5 1 1 2 0 rr* 6 o#is 

(5^yte3 0ftm, 7J>r$m (t!^) 1 2* ffiHLfc. *7*>I/AO|Jln*li5 8%T?*ofc. 
2, 2-t:z(4.4-N-?Wif>/ MiMli-ii)? dm' y 3 OfiagB 

TT?l50'CPioi«IBSlS«-&Tf9fc««tti* , +J«e 

4 5 

7WKHW >•/ 1>3* A (PNR-1H, B*£j£:J&*ls££tt»i&B£) 

2 OAffffi 

1,3-f X(9,9-/ 7W /)V TJ 5fi«g|5 
*BMfc7*5=W 1 0fi«f|5 

! JWv>/mifmy(.i/mgK)<D45&£%v-7>fc=. jul mjkit^xmm^mimms,^ 

•yy;VS?^3 Ofl»96fcfc5£3lC#ttS-efc. fS2 5 0/im)^LT110t, 20Kgf/cm 

[0019] (fgffiffl 4)J¥^50^m(75PET7^;l/ \ 15 »<0*ft TMffi* L«flftggRfll 
A «l«^iSBp a p«, A-4 100) ^ fc 0 

o\ f©7"7^? (Bfiffcritas8«K6tt«9fi*, h co o 2 2] attgffli i ) mmm 1 osMtt^-x 
p-k m^m i fim) ^snfcssaMDaEKig wf&ty-ty hmi&(DRt>*)i^ ztv-yQi 

t&*7-tv hwmmzm^xm&&m (BtttmMsng 20 m&&mn,x. 7^y(i2 5(im, ^vtm 

tt®flSffi£, Kayaset BlackG) 5:0. 521%-g-WT5 f) 2 50(imf!)jgf/^-y?;MLf;tf > 7-fy© 

, TBA-HMEt m^m&kim c o o 2 3 1 (ttmi 2 ) mmm 1 <o«*it^- xb* 

jgp n p£, YD-8 1 2 5©7»Kfi) KUfeft^-X fflv\ [HI)jg^7-tr<y hfllBfifcOttfe t> K, ¥lfc*7-t:>y 

>y^) 250(im) 15 0"CT?3 JBlS.L£v tLfzti\ lCUfrtff$£T5rc#>, 2 5 fim 

iSIHK-xhIttfrfcinlfMfcLfc. tMLbofc*"?-* ©5-f>«Bj«ttTt*3!»»ofco SWirtg&S'M^y 

hOtt?^*->K«WHWH*t># (B4<kJSUE*|cS MB 5 0 jimgfireJfeofc. £fc£iKg:*7-fe-y hfllBM 

£ttgi&p a p£> CUST-2 0 1) fC«fct>T, I ii mm T'&I^BHc 2 5 /i m09>f I/SOJBjStt-pSftfr-afc. 
©«*o*»*»J«U Wffift^-7l/K7Y;I/A*fraU 30 [0 0 2 4] 0t«ffl|3) USSMl kB«CLT, 

LfCo *7-f;l/AOg3P^5{i8 4%-££ofc„ >*I4 5 (im, ^I'VHPS (tf-yfO 1 2 5 (im»^ 

[0 02 0] C^fiS^U 5 ) m*5 0/jm<DPET7-f;l/ '<*->*«jfiL;fc. ^<D&, Hfififll 1 LT, 

A (K^att^aSffip^, A-4 100) 1 5 0t:T*3NfK^-Xh«JI3§^AP^fkt, 

v\ *©77><'v (037:{bfigxSffiS^±Sffip D p«, H -;i/K7*;W»*ft«Lfc. *7-c;l/A<DiBP^(i4 o 

Kg^-7-ir-y hffIBiJ^fflVTA-#^75 > y * (5-1'* [0 0 2 5] (#%$|) jiUHT^Xf-y LT 
>tt^^aSlii5*, ^•>fiy77-yi'EC-6 0 IS2 5/jmO^U'l'5K7-f;l/i, (IU>fi*>tt 

0 :¥i$ffcg0. 0 3/tm) *l. 0M%##f««S jS^ttmSfifc, #7hX TOfti®* 1 8%) 

^-xf (Biftfigxntts^tttSjaa*, xev-;i/ v\ mmmi tmwucLxmm^y-^vy^^^ 

EM-4 50 0) (5Y>*S2 0/im, 40 gLfco 

(tf-y^) 2 5 0 ftm) £Jgj5£LfCo [0 0 2 6] J^©<fc$£LT»5ftfc*KS5/-,>I/K 

oT> 5fimJP«D*ii&o*fli&#J*U «»»S^;I/F BW!/^*->Oll*0««, MK^Ktt (3 0 0 
y4frl**ftWLrc 0 *7-f^Z>OHP*B8 4%fS MHz) , nT^^H*, n>b^Xb, io 

[0021] mmme) mmm 1 xm^nrcmmm^ &m*m. 1 tc^b/c. 

-^H7-f;l/A*»7'UXll%ffifl|Lm)R07^ , J;l/* [0 0 2 7] W«tt^-X hSfcl±Wtttt^-X h fc^ 
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§§ (B*^MiS^#a©ffi n Q o^> TWC-S-02 
4) ©77>5>Mfcl*B*J?AU 7^*1-51*7^7 
(YHPSiSft*, 8 5 1 OB^hM')- hU 
-77*71'^-) J1&&3 0 OMHzTWS 

(«adttHiS{ffBTSiiaa*, 2 0 0 - 1 oso *m 

I^T, 400~700n mOjgjgi^O^ffifcJB^fco 



KH7»#*t.o*NGi:l/fco nyh^Ki, 

8 01C- 5 0 0h«!«U 77b, fitftt, feffiltt 
[0 0 2 8] 
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VtL1i*><DT*3bZt>\ HP*tt4 0»KBt^ft. # * 
1 5%MTi:*ofco cne>coit6^Jlc*fLT, * 

U * obip*^ 5 o %JM±o«ffiSs/-;i/ F7-r ;W» 
/>9*:4W2 0/imWTfcWJt?*ofc. *UT. n 10 

t^SS^il tic&'omt&i'-ft Ktt* 5 0 d BfcUit 
T ScfctfT-tfto Hlbffla-Ti.il tic.}; ^ a 

So 

[0 0 3 0] 

AttE»7-tey hflWtt*ttHLTMfiLTV**fe 
F7-f ;l/2»££«;:«rft C ttfnim?3o 

fto »*«2t|B«Oi»«tt^-Xh±K&JB«)r?t% 

ffl-r c t ic «t o , «k»s/- a- Fttt^micff n^m 

F7-r ;l/i»*ffi«-r ft c fcj^T* ft. 3 
fcK«0*«tt'<-X h*HfecD^-X Mcf ft C fcfc 
<fe 9 Ta <DWxrcWM$L->-fc K7 -r ;l/ 

A**0W 5 c t fto 4 fcffiKOWWfe'* 
-X K±<D^«l6of ^Hftffla-Tft CtKJ:03>h 

tfTtft, W*«5tcE«(D[HI)ig^7-b'y hWKISfcfc 30 
V^T, Sfttt (UV) SfcttttTHftrftWBtt^-^ 
h tcf ft C t iz =t 0 , fi«Tffl*ttKftnfc««jft5/- 
;l/ F 7 4 hhJtWStt 5Cti<?*5. 6 tcflBflE 

0 (imKT> ^^HNItf 1 0 0 fita&±. vJvmZ* 
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#4 0 /imfcrFfcTftilfcKJ;^ itHHttfcttlli&i'- 
;b Ktetf s/-;l/ F7 4 ;W»*«ttT 

fig-rft»«tt7-C7-^ 8, -y'DlZfcltZtit, 

it «fc <o , «»fflfitto«nfe««tt5'-;i' F 7 w 

#ft C htf T*£ft„ fl|$9(9 tSB«©3W7'7Xf-y * 
£*fft<o3Ma?j&%, 7^Xv«i 

a, 3atMiiaio5^i))'M< at i-Q«±©7?a 
F7-1' jvh^micm^ c t # -e * fto i o (cis 

ff 7*7 X* y * SJfft * # >jxfbvfl/7?b 
-F7'<;i/A*/c{±^t;*-#*-F7-f;W»i:-rftc: 
i: K i 13 % mm&<D&tifcnffl& *s—)\> F 7 ^ 

ttca^-r s c fto nxm 1 1 (ceko«<ks 
F7 ■< )M* tzfvT.Tv zm^mwLizMt^m. 

;wF&a«c%ffi^-rft2ii:A^ft 0 it^ai 2(cib« 
<DWMfc>->i> Fttt^tt^WTftmsst^-^ F7 

7v7u^^^-r ft c t^Ttfto 

[003 1] WM&is-)lY7 J JlL.*?* 

■e^ftoT-x-y x7w<z>j*K*H4&ft c t * < mn<o 
c t^T-tfto *»m©WKifiS'-;i/K7-< , ;i/i»&tf« 
fc*, 7 s ^X7*WOffiK««Jfi*56«feLfc0x £ft^ 
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wmTm*&>miwm& BMt$. ggos ghoi 
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